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EFFECTS OF HORSE GRAZING IN SPRING ON SURVIVAL, 
RECRUITMENT, AND WINTER INJURY DAMAGE OF SHRUBS 


Dennis D. Austin! and Philip J. Urness! 


ABSTRACT.—The use of domestic grazers to shift the growth advantage toward shrubs is a commonly applied tool on 
winter ranges managed primarily for big game. Results from horses grazing in spring indicated grazing also benefits 
shrub survival, seedling recruitment, and reduced winter injury damage on some species of shrubs. 
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On winter ranges managed primarily for big 
game, the management alternative often 
selected to maintain the desired mixture of 
shrubs and understorv herbage is grazing by 
livestock in spring. Numerous studies have re- 
ported the benefits of spring livestock grazing 
to maintain and improve stands of shrubs on 
winter ranges (Christensen and Johnson 1964, 
Smith and Doell 1968, Jensen et al. 1972, Hull 
and Hull 1974, Reiner and Urness 1982, Austin 
et al. 1994, and others). However, information 
is limited concerning shrub responses to the 
effects of livestock grazing with respect to (1) 
survival of individual mature plants, (2) seed- 
ling recruitment, and (3) winter injury damage. 
In this study the responses of shrubs to domestic 
horse grazing treatments in spring are reported 
for Artemisia tridentata var. vaseyana |Rydb.] 
Beetle (mountain big sagebrush), Chrysotham- 
nus viscidiflorus [Hook.] Nutt. (Douglas rabbit- 
brush), and Cercocarpus montanus Raf. (true 
mountain mahogany). 


METHODS 


The study site, located on the foothills east 
of Logan, UT, 41°46’ N latitude, 111°47' W 
longitude, at 1600 m elevation, contained three 
50 x 50-m adjoining paddocks. Within each 
paddock the three browse species were hand- 
planted from transplants in spring 1983 in 5 X 
5 clusters of 25 plants, with 1 m between plant 
centers. Seven clusters were planted in each 
paddock, with each cluster separated by a min- 
imum of 20 m. Before planting, all vegetation 
was removed by root plowing; for two growing 
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seasons following planting, all seedlings were 
removed by hand and rototiller weeding. 
Between 1983 and 1987 the three paddocks 
received equal use by mule deer (Odocoileus 
hemionus) in winter and no livestock grazing. 
A detailed description of the site is found in 
Olsen-Rutz and Urness (1987). 

This study was conducted during the six 
growing seasons between spring 1987 and fall 
1992. In spring 1987 all shrub seedlings that 
had become established from seeds were re- 
moved from each paddock by hand pulling to 
minimize soil disturbance. The number of sur- 
viving, previously transplanted shrubs within 
each cluster was counted. 

Paddocks were randomly assigned a grazing 
treatment by horses as heavy, moderate, or 
protected. Three to seven horses were used, de- 
pending upon herbage production, to obtain 
utilization levels of 35-50% and 65-80% for 
moderate and heavy treatments, respectively. 
Horses were selected as grazers because of their 
high foraging selectivity for grasses and avoid- 
ance of shrubs, and the managerial opportunity 
to manipulate the herbaceous understory to 
improve shrub growing conditions (Reiner and 
Umess 1982). Paddocks were grazed yearly be- 
tween 1 May and 30 June 1987-1991. In 1992 
all paddocks were rested from grazing. In the 
moderately and heavily grazed paddocks, 
herbage production, comprised almost entire- 
lv of annual grasses, and percent utilization 
were determined from four paired 1-m? bas- 
keted and unprotected plots, randomly placed 
in spaces between clusters. Baskets were con- 
structed from 1.2-m-high netting wire supported 
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by steel fence posts. Plots were reestablished 
and relocated vearly before grazing. 

In fall 1992 all surviving shrubs were counted 
by cluster, all seedlings within 10 m of each 
cluster were counted, and percent winter injury 
damage was visually estimated. Winter injury 
was detined as the amount of dead stems and 
twigs as a percentage of total dead plus live 
stems and twigs. Damage was estimated at five- 
init increments from 0 to 95%. 

Because we were not able to replicate the 
three paddocks established for the previous 
study, we considered clusters as experimental 
units. We agree with Hurlbert (1984), who 
described this experimental design as “simple 
pseudoreplication, but beeause of constraints 
of time, space, and costs, this design was the 
only option. Consequently, we recognize that 
differences between treatments could be caused 
by inherent differences between paddocks, but 
argue that potential spatial error is low due to 
adjoining paddocks, identical use during the 
three years preceding our experiment, simple 
grazing treatments applied, and lack of differ- 
ences in the number of surviving seedlings 
among paddocks for each species (P > .10) at 
the beginning of the experiment. 

T tests of the means were used to deter- 
mine clifferences between grazed and protect- 
ed plots within and among paddocks. For plant 
survival a split-plot design using repeated mea- 
sures (1987 and 1992 data) analysis of variance 
determined treatment and year effects. One- 
way ANOVAs assessed differences among 
treatments for species within years. For sced- 
ling recruitment, because all seedlings were re- 
moved in 1987, one-way ANOVAs were used 
for species within years. For winter injurv 
damage, differences between treatments were 
analyzed using chi-square tests. A significance 
level of P < .10 was used for all tests. 


RESULTS AND DISCUSSION 
Horse Grazing 


Horse use reduced herbage at the end of 
the grazing period during all years in both the 
moderately and heavily grazed treatments (P 
< .10), except in 1987 when neither treatment 
was different from protected plots. Mean herb- 
age utilization during all years was 46% in the 
moderately grazed treatment and 71% in the 
heavily grazed treatment. Following grazing, 
remaining herbage was different between the 
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moderately and heavily grazed treatments dur- 
ing all years except 1987. Herbage production 
in protected plots was not different from the 
moderately and heavily grazed treatments dur- 
ing the first three vears. However, the heavily 
grazed treatment hac lower production during 
the last two years, suggesting that heavy graz- 
ing by horses reduced production of herbage. 


Shrub Survival 


Horse grazing increased survival of Artemisia 
(P = .O1) and Cercocarpus (P = .10) but had 
no effect on Chrysothamnus (Table 1). All 
three species declined in numbers between 
1987 and 1992 (P = .001). 

In 1987 the number of surviving plants 
among treatments for Artemisia, Chrysotham- 
nus, ancl Cercocarpus was not different (Table 
1). However, in 1992 the number of surviving 
Artemisia plants among treatments was differ- 
ent (P = .005). The protected treatment had 
lower survival than both the moderately and 
heavily grazed treatments (P = .0O01), but the 
moderately and heavily grazed treatments were 
not different. Similarly, for Cercocarpus the 
number of surviving plants among treatments 
was different (P = .03). The protected treat- 
ment had lower survival than both the heavily 
(P = .005) and moderately (P = .10) grazed 
treatments, but the moderately and heavily 
grazed treatments were not different. For 
Chrysothanmus, no differences were found. 


Seedling Recruitment 


For Artemisia, seedling recruitment was sig- 
nificantly different among treatments (P = .0S). 
The heavily grazed treatment had more seed- 
lings than the protected and moderately grazed 
treatments (P = .05). No differences among 
treatments were found for Chrysothamnus, 
and no seedlings were counted for Cercocar- 
pus (Table 1). 

Although the low numbers of seedlings 
counted in this study require interpretive cau- 
tion, results are consistent with other studies in 
which livestock grazing was reported to in- 
crease shrub density (Stewart 19-41, Christensen 
and Johnson 1964, Hull and [Hull 1974). 
Furthermore, the results from this study, that 
horse grazing in spring resulted in higher sur- 
vival of mature plants and increased seedling 
establishment for several species of shrubs, 
are consistent with reports of increased pro- 
duction of shrubs following livestock grazing 


1995] 


SHRUB RESPONSES TO GRAZING 


269 


TABLE 1. Plant survival (total number/paddock), seedling recruitment (total number/paddock), and winter injury dam- 
age (mean % per shrub) of Artemisia tridentata (ARTR), Chrysothamnus viscidiflorus (CHV1), and Cercocarpus montanus 
(CEMO), as affected by heavy (H), moderate (M), and protected (P) horse grazing treatmnents!. 








Year 
Species Treatment 1987 oe 
Shrub survival Number/paclcdock 
me H 119 gla 
Ay 128 93" 
P 120 42h 
CHY! H 125 110 
M S6 78 
| 106 101 
CEMO H 164 1582 
M 161 L402 
ie 168 119 
Seedling recruitment? Number/paddock 
ARTR H — 182 
M — 5b 
P = 5b 
CHV] H _ 2 
M _- 2 
Ir — 3 
Winter injury damage? Mean % per shrub 
CEMO FH — lla 
M ~ 2-4b 
P — 41¢ 





1Data with different superscripted, lowercase letters within year and species were different at P < .05. 


2No seedlings of CEMO were found. 
3No winter injury damage on ARTR or CHVI was found. 


with horses (Reiner and Urness 1982, Austin 
et al. 1994), sheep (Jensen et al. 1972), cattle 
(Smith and Doel] 1968), or goats (Riggs and 
Urness 1989). 


Winter Injury 


Winter injury was not found on either Artem- 
isia or Chrysothamnus (Table 1). For Cercocar- 
pus, winter injury among treatments was dif- 
ferent (P = .001), with highest damage occur- 
ring on the protected treatment, medium on the 
moderately grazed treatment, and lowest dam- 
age on the heavily grazed treatment. All treat- 
ments were different from each other (P = .001). 

Winter injury has been reported for many 
shrub species, including Cercocarpus (Nelson 
and Tiernan 1983). However, only one known 
report compared winter injury to grazing. 
Contrary to our results, Jensen and Urness 
(1979) compared heavy (70%) and moderate 
(35%) levels of grazing of grasses and forbs by 


sheep and reported that injury to Pursitia tri- 
dentata (antelope bitterbrush) was indepen- 
dent of grazing intensity or time of use. 


SUMMARY 


Our results support the use of grazing by 
horses of herbaceous understory in spring to 
maintain and improve stands of browse for 
winter use by big game. Herbage production 
was reduced by heavy grazing, survival of 
mature plants of Artemisia and Cercocarpus 
was increased, recruitment of Artemisia was 
increased, and winter injury to Cercocarpus 
was decreased. No negative effects on shrubs 
from grazing by horses were found. 
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